In the present study, we evaluated the antioxidant potential of Artemisia campestris essential oil (ACEO) and the possible protective effects against deltamethrin induced hepatic toxic effects. The ACEO showed radical scavengers activity with IC50=47.66±2.51µg/ml, ferric reducing antioxidant power (FRAP) potential (EC50=5.36±0.77µg/ml), superoxide scavenging activity (IC50=0.175±0.007µg/ml) and .OH scavenging activity ((IC50=0.034±0.007µg/ml). The obtained results of phenolic profile demonstrated that phenolic compounds are the major contributor to the antioxidant activity of ACEO. GC-MS analysis revealed the presence of 61 components in which monoterpene hydrocarbons constitute the major fraction (38.85%). In in vivo study, deltamethrin exposure caused an increase of serum AST, ALT and ALP activities, hepatic malondialdehyde (MDA) (measured as TBARS) and conjugated dienes markers of lipid peroxidation (LPO), while antioxidant enzyme activities such as superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase (GPx) decreased significantly. Furthermore, it induces DNA damage as indicated by DNA fragmentation accompanied with severe histological changes in the liver tissues. The treatment with vitamin E or ACEO significantly improved the hepatic toxicity induced by deltamethrin. It can be concluded that vitamin E and ACEO are able to improve the hepatic oxidative damage induced by deltamethrin. Therefore, ACEO is an important product in reducing the toxic effects of deltamethrin.
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ability, using the stable radical 1.1-diphenyl-2-picrylhydrazyl (DPPH), according to the 118 method described by Kirby and Schmidt (1997) . Briefly, 1ml of various concentrations (0.06-119 1.0 mg.ml -1 ) of the extracts in methanol was added to 1mL of DPPH radical solution in 120 methanol 4% (w/v).
121
The mixture was shaken vigorously and kept at room temperature in the dark for 30 122 minutes. The antiradical activity was expressed as IC50 (µg/ml). The absorbance of the samples and control solutions were measured at 517 nm against a b lank containing methanol 124 and DPPH and inhibition of free radical DPPH in percent (I %) was calculated as follows: The reducing power was determined according to the method of Oyaizu (1986) . A. 
Scavenging of superoxide radical (NBT test)

142
The scavenging activity towards the superoxide radical (O 2 buffer, varying volumes of essential oil, 0.2 ml of 500 µM ferric chloride, 0.1 ml of 1 mM 160 ascorbic acid, 0.1 ml of 1 M EDTA, 0.1 ml of 10 mM H2O2 and 0.2 ml of 2-deoxyribose.
161
The contents were mixed thoroughly and incubated at room temperature for 60 min. 1 162 ml of 1% thiobarbituric acid (TBA) (1 g in 100 ml of 0.05 N NaOH) and 1 ml of 2.8% TCA 163 were then added. All the tubes were kept in a boiling water bath for 30 min. After cooling, the 
Determination of the total polyphenols
169
The total phenolic contents of the ACEO were measured using a modified colorimetric
170
Folin-Ciocalteu method (Wolfe et al. 2003 ). The total phenolic content was expressed as mg of gallic acid equivalents (GAE) per gram of dry weight through the calibration curve of gallic acid. The sample was analyzed in three replicates.
173
Total tannins content
174
The total tannins content in the plant essential oil were determined according to the 
Experimental protocols
206
After 2 weeks of acclimatization, rats were randomly divided into six experimental 
Determination of conjugated dienes
254
The conjugated dienes in hepatic tissue were determined according to the method of 
261
After obtaining the absorbances, the levels of conjugated dienes were calculated using the In liver tissues, SOD activity was determined according to the colorimetric method of compared to vitamin C (IC50=0.0155±0.002µg/ml).
Polyphenolic contents of A. campestris essential oil
317
The results of total phenols and tannins of ACEO are summarized in were β-pinene (11.63%) and β-eudesmol (6.54%) followed by α-pinene (5.92%), γ-terpinene 
Serum hepatic biochemical parameters
337
The changes in AST, ALT and ALP activities in adult male rats exposed to 
380
The data presented in this study demonstrated that ACEO had antioxidant and free radical was suggested as a major mechanism action for polyphenolic antioxidants in vivo.
435
The in vivo study revealed that deltamethrin administration increased significantly The administration of vitamin E in olive oil reduced the hepatic oxidative damage caused by 515 deltamethrin in treated rats. In addition, the use of olive oil as a solvent for the vitamin E has also beneficial effects against toxicity induced by deltamethrin. Olive oil presents various 517 components such as monounsaturated fatty acids that may have nutritional benefits. It is also 518 a good source of phytochemicals, including polyphenolic compounds (Lavelli, 2002) .
519
In conclusion, data of the present study clearly suggest the antioxidant potential of ACEO 520 which revealed a beneficial effect in combating the hepatic oxidative damage induced by 521 deltamethrin. 
